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( 2 ) 11-510311 

[ if 19 * <o m m ] 

1 . /t ? t > y t ( 

a4(kJl^f-«)A^i5-i:igSSn^07>yAi:il!||B*$ite*iTi)TSft 

2 . M*BlCEtt4>ftft«ttKS£*tiT. 

SJ E * 8 tt fl a* . ISSfSaatitKfil;1^58Sl; + »ci58t^-5 

3. S4, ;U 5r ~ £ A . &ZfQ&t)\>T-VI*<Dm<Oftm*m&?Zm<Dttft<D 

fflE«agIg©»lc, WE»J<Ott»*»*-r* J «>0*T-t©JSiR€$^fcMff 
T 5 X S t 

4 . If * JB 3 K 12 ft © £ & fC £ H T . 

5 . ft * « 4 C E « <D % & \Z 43 I* X , 
AIK 2 RuC ! t • H,0££A,-C*5D> 

ffi#rsxf§£Sfr 

6. «#E3fcB*<02rifelC*5HT. 
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8. S * « 7 £ IB % <3 # ffi IC i3 H T . 

* a & 

d <t & «•£ T 5 *■ i£ . 

10. R * 9 IC sa « CO * j£ ic *3 H T , 

e**c(Hfci*tt&«p^MB»»^. /t7i;n, * > y x ^ > , □ v * a . ft 

1 1 . /«y*>?t, 

1 2 . m * 1 1 IC 12 IS co jB ft « «i B « \z 45 U T . 

fcx^*Afcttfc*tt*»?ME»fl#. *f 'J ■) A , ^^>, * X S A , 

1 3 . /\* y * > y £ , 



( 4 ) 1 1-5103 

14. B#J113CE«0!)t8|sf««lBJRlC*l>T. 

aftc«fc»ttt»-3ttB«»*«. /t5?n. * > y x x > . d ->- <j u . & 

. n /\' ;u h . R / x (i - y ^ ;u 5 *, co '> & < £ t> 

- tJ T & -5 ~~ 

siAta s.jjg m « «i « m m . 

1 6. Bf # « 1 SCBlORtttllinif C«^T. 

* l t:*l-)Tl,»lll6:i6ijtT5a*©*6aT*llSftTH5 
1 7. S8 # m 1 6CeiOl»«MffltIC«t)t. 

u e.t 7 d > e f *t , /\ , 7 + >y«fii;jtii / fscii/t-t> htnnj 

1 8 . /tv + >yttfifSJIii, 

B*i!!TfiIt5Iits$^rfto. 

»E«H*«tt«K:Sattttft4-r-6««*?LttCttHSt^Ctlca*©**Sfl[ 
<DfiTg5E**»*ffla-r*Ci:€:»fflt-r-5 

19. 8cei©»Si:finT. 



ifE/Xy*>^»»*t*-#>/<-/t- 
> T * S 

2 0. BI*Si9l:EK«)*ttl:fei>T. 



( 5 ) »S¥ 11-510 

m £ m Ji x e tn . 

x7P>fg$£J12f&T3Xfi<h. 
ffi£;fr-*>^-/t-£SSl*axg£:£atr 

21. 11*82 0i:E8©*Si:t5Ut, 

22. U^J119l;5Ell(0*tt-r^^t, 

£ b tc , mrf2ffiJlLfc^-^>'<--/^-<oy\*-y + >y$:^:<i-r^xg^^tr 

23. »*® 1 8i:E«OSfST*^T, 

: t$ i t § ^ ^ . 

2 4. 19 * JH 2 3 (C s2 |$ CD -ft m IC *5 ^ T . 
2 5. S*)|22l:f2«©ja-C*oT, 

2 6. »«tf8*Aft5Iit, 
X B t • 

»EigSttBi«g©/<7*>y«Bi:tttt5i8t 

£ r fx Z> {* ffy yrii IK f* -T * . 



( 6 ) ftSJp 11-510311 

2 7. »#fl26CEHO*Sl:iJl>T. 

*/7-i*jiit5iii^ti 

2 8. a#S27l:E««)jai:i5l>T. 

2 9. rt>*>ytSi|||||ttStl2ttBOfifi»ix/t?yt6:tl:J:o 
t . 

ii3 SB SB 1 »»«:»56t&^»t»ffl$ffl^TIWEB2ttR&tt»»£-r<&CiK: 
<fc ^> T . f 0(5CS.*ilg(tSftfcgltt8SStIlt 

3 0. »#JS29i:Bio*Si:i!HT. 
MEi!t#Iii)iKOH*l^TilE7Jl'S;fAttfiSBiSr4t»«)T*4 

3 1. a*S30l:E8o*ftl:iii>T. 
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< 7 ) 11-510311 
3 3. »#«3 2ICK«<DRffiffi7-fc>7U£43l>T. 

89 E 7 / - H , V-Ftf£THHtt©tt«T** 

6i«CIIIEX>y^*lll«L^U^t5Iii: 
S:t^?&5lSS7t >yj tf) J£ file # ft . 
3 5. »*«34l:EHO*ttl:*3^T. 

*f^i/x««©s«r«i-cs5iax^^^^U7tssi 7 u z i g t . 

* ^ tf , DEI 1 ^l/XIift^eti^lBSl:, 
^ 7 ^ ^ o E ^ H ft L ^ ^ © x ^ 7 ^ m fs t § 1 1 t ( 

3 6. I^f Jj< *I 3 5 tc 12 $| tf) 27 ?£ (;: -fc l> T , 

ttERlO^UXXa^l 0 0 0-1 5 0 0 p s i <D ffl X' <D ft £ )JU E. ~? % 

x m & # * . * tz 

3 7. '>/«c<«l:t,7/-F&(;i3y-Fli^ 

& ft ft & e t , 

«S»S:«HBtt««*6ff^^89E7y - - K t& ft tf> '> ft < <!: - # IC 

*3 0 , tlT«Sfl)7<7>H««lfc*LT*J0. & 7 -f 5 > H * « c li .fc flif d: 
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< 8 ) ll-51031'l 
MiB6«-r^liDESBBA<ft0. ^(O/JDEaBniWE-acDaftlcaLTffLtMJ 

E7n-7*-JU K S ^ li i K i ^ ^ ^ f (h i I L T ii 0 , 

S9ffi*Sfl«««li, «fi*|fi|i:jtf47D-7-f-AHi:BDt5*Ji<it, 
-icDmamzfiL. »E*rtfc7n-7*-*Flc«»**|ftL. ffl E £ ft ll 

3 8.R#E3 7KB*a*8*«lC*J<,>T. 
fur E7-f^>F®J£ II, & T . *OfiijJ»»E*fill:Tfft*0, fit 

tt E « » II . ^i2*[6lJcgiI(cS^^B5Be<iBD^-oic^te$n^ 

3 9. M**3 8£Ett®JBtt*ML£*lr*T. 

tt E JIB tt ft £ * II . SSO/Xi^lATiiO, ±»^mE*f6l«CJ£tfT^T 

»E7D-7-f-^Hft»El««ieifciit*IiitfttT4!), 
0 . 

UE7p-7^-^Ht(Ei»Jt«f tonicj:!), 6J E 7 D - 7 - j|/ 



( 9 ) 11-510311 

£ <D &m\t * 1993fl0«12Bl:tBi(i$n^^itf^aii%08/13 
5. 0 0 7 ^(DM8^th®<D. l 9 9 5 ?6H Bi:HlBSnUllt»lllBSO 

8/4 78. ooi^<D-®mmth®?&z>. 

g b <» a g 

£ <B 5B 12 , I it t d I i t "J 7 t - 7 $ ffl ^ /i ^ f ff » t 5 y X 7 A (0 t 

g a & cm l 

# X « » *« • /MR £ S *l T H ft . L * L ft # €> , lH^yotXIi, * R W Jc fa 

6^©*«*x*tj5fi-rft. 

H4?Itt«t*B»«ft*6a)x*^4 £ -*fflt»Tfl:*ttk:s*6'rft. « A tf , * * 
/ - )V it , S£CB£nr«fc(K«HT*ft. « « K 16 <o ft t) 

tt . * S « I: II , »<Sfa<rBft:«*£*T*ft. 

n < o * <d vt * © * * y - ins n s to is ^^y-^t«Rtt*Tfffl^6tift 
H:#x<cx&-rftfcfci:: r ij 7 ^ - v j £ tt ffl u . **y-JHB»«tttt, 

ct&<^^/-^*»eittt«««»*ff»**ftttiB. nfcOftfittfttajSUB 
i: fe «t $ n t ^ o , j« a & ^ * a & a ic « b & n a c . aK»»wiii7i;»jif : 
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^ , :ouifA«c©j8iBi:»t5JEffanifttii(itast::T*gt5fe©T 
li ft n . 

£<0R9!©±Btt. ^^J:^ftBttKlg&!ilK»«tta>Sft^ttft^K^-r«t> 

om%&fttzn'tz>®*<»&&$:cc{z& l ®?z>. c *i <=> <d & if* js k 14 , mm 
ft S « « , ffiffifta&ttiK&ffli**. ::tfi«ts^gii!j£(i, e & & # £ 

6 «c a n -c * * • 

0> fi tl H fl . rtilBTJoTt J;l»L, * fc li 7 y t O J: 5 ft 1" o t B » ft 

«-?«»T*oTfej:^. «STff»-r*.v>*>ft*«st>. ^n^©«»ttja^ 
offl^sst^iM:, «o*tt-cttfic*RiiBtta)»*cn6©KHijija 

^a^fcD^xsjiwr^cifCct^T, r «> x f a ft j £ b ^ m iz L tz . 
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>***^»4wt^T#&**ofc, c <& & w \z \t . . z o) m® f& m v m \,\ % & 
t>^-^cott«tt. vitttitox teiitb)«. 

W "T £ . 

ffl^SttJSfflTW y •> a € « t . 

Bl 6 ft , 05(O7O6-6(:fi7Tffl«U»H^7D-7^-)PN»i 
ffi H * f . 

bi 8 I* . /w yu- - h«jgO^ 2 iiii^^t, 

S 9 ft , ISS^y-^7^iH^B^f»(Oy^fA^i^t. 

H l 0 ft . ^^/-^t>*T«^*fca6(C±SELfc«»*«©***^*MC 

Hi i ft , :©}6!fll:iitf*^^;-^a§!t«8t©B«SST, 

SI 2ft, COSflUS^y-^ffloBCidS^ltftt^a^-y- 

0 13ft, c<o«wo««tt»o*ffT©^o*k:o^TO»iott*snfc 
0 £ T . 

SI 4ft, :«)*iTfl)f 0»O/ty jr-y(ttSt. 
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X ^ * > Bt . » U < li DuPont C)^-7^^> (Xafion) l l 7 A< . # g 7 - 

£ m it C t it , COy^f A*!H4'448U||Bt 'J 7*-7iftSt5« 
£ *i . 

7/-H«is-f*y7-siii)!l6fflKT8*ll*Si&j;ii: ( t-5T. 7 / 

<f» 5 C £ T * t> . 

<*I A . H'J*h*i>;<*> TTMMj O«fc5ft»J<0/^y-*R«*«fitt 
. *t16©»*tf-fXat*#nfci&. *fctt©«tt©fcAC. 8 © £ ft ft ( C r 
0 s s 0 v e r ) A? /h $ < n Z> . 

Site. A Q i? > y l 2 . 7/-H14, *V-l*16;B.fctfH*#'JT-:/ 
a h>E«ft*f ; r>Slii»Sil 8€#T5ffi<*:#titSW«l*!5«Smi 0 £ 
f. «Tfc-«*HK:il9i-r*j:3ic. 7 / - K 1 4 . *';-M6iJ:tfl# 
tf'J^-mfcKBliStt, ffZLKKm-to&mms® ; : t li r 

iS7t>7-'Ji8t5, #>7"2 0*!, *ttftft&*©gtt«A9£;>?l2 

© 7 / - K £ 2 2 rt C * > ^ -r * » K « tt 6 tl T t» * . -e-ro^tais^i:* 
© jg & fcli , fflP*-h2 3*5»0IIILT. B 2 *#BHHTCIl!lt« . 
*9/-»,9->9\ 9«tt*BHJ/XfAtli;TBBiSn6. 7 y — H 
ST^rtLfe-fifli^Jgtt, *>*19rt©#-h24£Si;Tttffl;*tlS. g 
**fctt2ft©EEI88§2 6*t. r\V >J > if 1 2rt©*V-HS2 8C5«f>lce3RS 
fc«SaS«jgt5t»IC»l^ftTV>5. HTCS«tSB2tt. Pill S& -> X 
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< 13 ) 1 i - 5 1 0 3 1 1 

1 OBfltfcOHTOBIftliflli, 7 / - H l 4, * V - K 1 6&£lfm\ 8 
<0 ffi i§ t & m £ £ IC * <fc <b L T fir 5 . 

ffi ffl i: ft e ^ t , 7/-v&2 2{$G&mm£*<D&£®vmfzL. * l t * 

y-Ht2 8 I1S« ti*T»ftt. » ♦ 14 . «llfflt7 y - F 1 4 «li 
L Til ^ tl, - * , K^^^li^^[4^7 7-K^2 8^(Z^>7 P ^3l$n^V 

-H i 6$:iiLTi^$n^. illi ( h * * r ) a* 7 / - k i 4 <h # v - 

K 1 6 (O T% (C ft m 2 tl S <h , «li»0«««||I#7y-M 4T8CO, * t> 

sss^Ecsctiuo, cne2eiHi:SEi^4i;5. 7 y - f 1 4 t 

14 . iSSRl 8*I»««)^T*y-Hl 6l;U2$n5. L t ^ 9 T , 3! fit 

± §E 0) <fc ? Jc , 7 / - K 1 4 , * V-H 1 6*J:ffil 8IJ, - 

^<0*£JB«»*£JB«LTl>*. ff*L^36JIS!B«TI4. I 1 8IH^7)K 
□ fb7 f Ph>32^^W^©^7^^> (Aft) T f£ £ *l 5 • 7 ^ * > ( iS Jg 

u t -c * * . momtt&hmm-e$z>. w a . &**ju7^*nft*;u*> 
7 y - k i 4 14 . eft^x-^A&^oe^^e. ssi^e^H r # a 

t$ « fi j HT^, *fcl4*aB«©E*±l;:#ttSli-:3*0 r & ft |ft £ j -<? , 

Jfc f£ £ *l * . *3cffifl3<Z)£lfll4. * (1 © C a b o t I nc. tt«««*t S V u 

I c a n XC-7 2 A O J: Wfi t U ^ , ^^«&©&^i:(D«^&«j|g|g 

£ fir 9 # K , K*a«x-h(0/<-y + >y ( H « tt r ) £ IS ffl * . rtJB&OT 

o r a v ( fa m ) ^ - — />< 7ft fit A' v * > y v - h <h L T ffl £ ft * - To r a 



( H ) 11-510311 
y (iSS) ^-^-<0/x.v + >y±<Dfflf*«ffico&ftttatta7)t*BiT^^ i - 
t 7 7 Hi 7 7 $ > ^ A f SE (0 E - T e k , Inc. tt*£A*T#a. * S IM* 
. ?ffi«««itO«attKtfi}*«ji©ttattllt©<oint). x 7 n > ( a B) & £ 
#J-C&&LToray ( jS « ) ^-/t-^ 7 *>^il:»*t4ft$ftJttT7 

e&^T--*A<Oftt>0lC & — /& JC * £ & <0 » « tt . ffi » 

& ^ © m it , 

* y - k i 6 tt , tfxftf&mffiT&o* e^Sf^ii80-*oii:e^n 

T ^ * . * y - F 1 6 tt , il807y-Fl4tttS»||fl)|Sil:8ft^fe* 
&&mm£tz\t&ftm&<D&&?MtiL-?Z > ££tfft£L^. J ohn s o 

n Ma t t hey I nc. tt*>SA*T?€?*#fil$*«CDa*ll ( ffi ft tt «1 
^-N J Ac I © E - T e k Inc. a**SA*T£*fifip«fi©e£ 

*>y±ICfi«f-r*Stt. If'iKtt, 0. 5-4. 0mg/cm r O*SBT& 

5. ea«u&^S}Siit0A7t>?ii, 1 0-5 ois^(Df7D> (g 

f^Kf + te, IKRltfO. 5-3. Ot^/'Jy h;KOfifiRtf*(Dig&«| ( 
Slt(0«»St)7J^'JltO8»aUHTl^lO * , 7/-FS22rt(0 
7/-Kl4£®j§£ttT«S&i*14;£.#£L<te. 1 0-5 0 OmL/»©l 



( 15 ) 11-510311. 
£ , fflinMfc**/-;!, TEofflg(fc*K«^g:0. S T £ ft til 

7 / - H : CH,OH + H.O-CO:+6H'+6e ( 1 ) 

(H 2 tiiLTHTCIlllf . «5f»£*(&S»te. * ^ T # > ^ 2 0 I; J; 

± e a (i) T^-rm^<fc^s*<hfHi»$(c, m ^ * *s te -r s . & s •<*> « a ■ x 

€rfT-5tt©fa»ft*RlS^*y-Hl6TfirO* TESTS 
*y-K:0,+ 4H* + 4e"- H , O (2) 

a (i) <h (2) •ci$ti§i^0iiS^i:<t-DT, W«tt&^^y-;HB 
« » «c o ^ r • Teai?*sn«4*Ei6jj«ff bns. 

S «1 : C H , O H + 1 . 50:-CO:+2H : 0 (3) 

+ # £ » t> « ffi 0 *8 -C . 500mA/cm ! J;^^tii^g^iftt5: 

^ ft rt> 3 & ft 0 & ®j i§ £ (crossover rate) # , ^ 0 B B 8 i O » I t fi 8 tt S 

l?) ? tti;(STt§ig[i:itii*t§. o . 5t^/L<toft^BKtii. ft 
ft«)(f »(i l 0 0mA/cm ! *iS(Ogi«l;E^n5, <Snft«ffiK<0« 
ft t: tt . C^Kl#lfliriT«ft:i^Alliinft. iSJ3i^£g-cf£$)£tt3 
ft > Sgfc*S«l:«l:oTtitt5-Hb«*tl(i<fc*ttt)tJ:0. # & 

-r £ . 

£ L < li , g[ ^ J ^ li ^ g li t 10-30 ps igOBH©E*TT*7- 
K 1 6£iIj§LTflifB2tt£. n»ffi*<fcO»UE*lc-r*t, « a ft * r «; o 

mr # m £ . # ^ * *i * . fi - k c * t» r « * ^^t^T^Bt-r^Tkit. # 
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-K30€:iLTB3lia)«*ll:J:oT*y-HS28^f,atflli3n4. 

*CS*l/tl»«K*BHtt. 7 / - F T « SI 8 it £ ft 6 <& \z to A T % ® ft * 

. c © y □ -t > / ^y-j^«i:»»fT, St (3) t £ £ ft a . c: o s * \t 

. f «* # fijj (fuel crossover) j & tftf ft * . «*4(0»»(C«fcoT, « « 

8 # }8 K <* ft S . - « K , JB ft <*> » Ml* . »*£«T*tt*££fcfcttll6£«T 
U fc *< ^ T , €g/M:t.5C t^lJ b^. c (O » » i g li , q 

ft r « * -r * . §*i^fi^a»t»Sfi^s^:ic<i:oT, 

^»fl<tn, S»gft^/h$^. L fc *« o T , 3 i8 « (1 . #^<&*#3a<*£ 
tt n A . ^ $ ft # 4M£ © $ f4 l£ ^ 3 i§ ^ £ M T 3 . ffiftj&0K&tt&£l&ir> 

o » ^ o t , x»Ao»m\t-iR\z»mxmtfi(S:^. mftm&<Dmm\z* 

E**«»t » o a jh a 

«c a « r ft tf . >tti£itu^»ixt«i}«:^t««. 

@ # ^ & « , 6 0rj:0JBua«T»i*^BjBpIJ6&©T- * & 0 © ft (O 

ft * * , *@«yXfArtt8ISi$nt, (d^^clHliRx^xAi:^ 
> * lc ^ V> T fi , H 2 *#BLTRTl:B«l:llWt*) K £ 6 ft . * © * 7 



< 17 ) 11-510311 
7 J - K 1 4TS«Lfc^Dh>*J:»*V-H 1 6 t t fiJt L /: * IJ . 7 □ h 

ctotif^n^. ^ph>ewttH#*UT-**HR©ff*ii, # £ l < 

. 0. 0 5 ~ 0 . Smm^^di-re. 0. OSmm^Oil^i^ffil^i:. M 
KW^S^«ofcRSg7t>y | Jt/«t5^IStt^*0, - * 0 . 5 m m £ 9 J? 
I* ■ 6 JH » * & . lt#il»t*fl)*«l:J:^T*0#y 7-#i|ltl«t* 

, 1 o h m " ' c m ' ' J: 0 ~k # < ft tl If ft 6 & H . 

C t ifl % tfi £ tl tz tfi . * 7 >r * > (mm) tfttt^SIKltl^, A c i p I e 

x ( ffi m ) ( 0 * © A s a h 

i G 1 a s s Co. tt H ifi ) ©J: < 5«t'<^7^*Dft^^*>«#U7-8 

© R , ii J:J/^iWD o w Che mi c a 1 Co. tt^BlLT^«*'J7 
-R*«AtfXUS1 3204. 10fe«fflT**.#<Jx^U>Stf#iJ?O 

t:i/>x;u*>g£©R, #'Jxn>X)U>6©8, *s«fctftt©# 'J 
^-XOX;U>K^Wl (^^I«I0R A I Corpora t i o n ^ 

m m l iz®) h , BHtiiioffirditiiiRcccT. ^ « t a : i ^ t ^ 

*fttt*IOl» tiai*»fto t^* ( W A . A 1 1 * . M g 1 • ft £ © <*: o ft 

-©<fc?ftffi&ft©R£KiiLT, «IW t>Ei*, ffi # « frf Ic *t ? £ fll t> S 
ifi tt & 4: r* m t\ tr fit iY * #J <** ^ * 5« J* T * Z <h rt< T £ * . 
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« /Hi ffi n a p CD & R % \Z ct S A ft />< 
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CH 3 0H . + H 2 0 = 6H + +C0 5 + 6e- 
*V-K 1. 5 0 2 + 6 H*+6e- - 4H 2 0 



El* CHsOH + 1. 5 0 2 = C0 2 + 2H 2 0 

tt , a * ^ f ; n < rpt-Ruj ) T*&*£ttfimfr#>*>tiit. c n *> <d - 
<& & R £ a * s to * * « * © «■» # 1* r * s . #j ® © a & ft 

0fcfiVifc**fcfc5TC£€:JL^*:bfc. : «)» Bl: i ? TIB ^ 6 n 4 Jf H 
^ P t - R u # 8 * t ^ g I 8 ^.l T * , COttftt&fctCDRgcD 

li , S*^x-»>A©iE^tt^«»±*{Cto^:oT^-tCig&$ftT7>yAtC 

r« ^ $ it e n 1 : i ^ i g r ^ 5 : i , •j-ftto*-t©ttR^^K-cft<r 
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\t <=> \,\ Z t £ 8. Z> ii fz L fz o 

**»'MBK:"r*;:£*BiE"r*. 

t t^f-^ Afi^S8l:An/:7 7 u - € » * -r « . 

H2P tC 1 « • 6H,0££ric£-t*S. 

<>HDD7n)l^f:n (I I I) ©AU!>AS^6. il/ r - ^/ A S 0 
K2RuCl i -H ! 0££/&£t!:3o 

1 2. 6 7 2 ^ 7 A (0 D D 6 ^ i ^ ^ D ^ . 13. 92iy^AO^>^^D 
D7^3TJI/fz»)/»fl)/i'J»)AJSfl)8S&tfl t ;K0 S B O 6 0 Om 1 £ig£-r 
5o «£tt<0ffiS»£l5-3O#IB]St#LT, J^»/j:g&«*S«. 

* I* T , C » S[ ft X 7 'J - l: , ft # 1 m 1 3 £ 0 1 4 O^^AWSS^h'J* 
A ( N a : C O , ) £2 0-~3 0X:<Dffl(DUmX'mtiQtZ>ZtiZJ:t). * ft L T fZ 

jg as i* , x n ft tc £ ^ s . & « # b « . :nt»i5»m**s:t**h3Ki 

# l> T . CO ^ (0 fi[ * t U (grey powdery iass) J H'ilT, -e<^X 
7 l J-Ji^*U/Ul/-hf 5. C0>X/<#U-hlClilBIH&ciL2ttHft> 

« 3 -tt- 4 ft* . **-Mt«*fli»T. 8 o r - i o o r. r $ it * , ** 4*: <r> m <*. 
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CWERfeO^^^lb^^^^^iCJi, *fifUl/f-^A = Ru (OH) , , * 

fig ft a & = p t (OH) « , & r ^ t *c <t <d h <r> (gunk) j T u t> *> it to , 

^n«CjtaATjS«l&N a , C O , ft ft . 

se w # e n , :n6o*»4ttH^e4t^f-!>^on co.jTri £ » » r ft ^ 
6tt«aLT«ftLtL*u, (D^t^^toionn; ft ^ m © "« ■ 

e * ^ l: S b ft . :o*}R*y77#-hi:8L«Aft. c©#-h^f^<p(0 
#7*ff© + ifclcE»-rft. 7XO*|t9 3Xfl)7^^>*6ftftB*«7i|> 
T . *fcli*©ftfcOK**/S*©fi&;tfZ + T. f 2 2 5 tttiST 

ii tc £ -£ ft . C © # X H , S» 5 0 - 2 0 0 ml©fiit#-hOi$fi^tI5 
^ # T ft ft • 

c © # x ani , -c-(Diwj»»Hs-ci4«FBait«FL«ttft. fit, * * * « « 

.ft. : ni; j; o , a & . ;u ? - £ a , © ft ^ , fnidraATiosik^^^Ki 
^e»^ftg^tt^^fi£$nft. 
» e n & » « ii , *icjMc#Lft<Ttt&6ftti. c: o « » n , » ® <o ft # , tq 

*tf6 0tT6lfl)*ltffi. *-n«f*l©fc*iM;:<J; 

r> T , #7*#-hrt©tf>7;|,fc, 6 0 t (O IK -f t > * ^ 1 »J 7 h Jl^ A n t I: 
- * - ic » T . 

fi*^rznii, * K * 8 T ft ft . L ^ o T , ftiHTfee^^f-^A 

tffiicBBttft< , te©tttt©*a<f$£<*nft. -en^n©ft#-cn, * s s & 
i 5»ntt»rftia3ft«fffctiftfc». ^8tt©*6fc«ai/^Kffi^»»i-ft. 

3 D -f H « (0 s & & £ « r ft . 
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( 2! ) tf^¥ 11-510311 

COi$t££4 0r<c£T#£]£iiSo :OS»$$g 3 0 0 0 r p m T I « 5J 
. 8t»8t5. S <6 # ■ zf a -fe x \z <fc 0 . BA,fc'±a*S*«»a. c (D ± ® * 

yZntz&L%*Z. ca>3£ft*ifc»K:<fc9. ^ ^ ft S ig # L Jfi fc Rfc £ 

# tt » Co ft * e « /j> r (c » a * <d ic « ■ ft e & m t a » * tfi . « r r * $ n 4a « 

ft e ft t> c t & M. ffi L tz . 

: f: i; o T , g*lc^S/iT#^1ty^^p>lt<X<Dfittftfi^^x^ r >A^ 

m tfi » b ft 4 . ft ii L fc « H # It y a V a > it -f X T & 5 C <h , * CO tz ft * ft b 

tfi&aiz&&vxati&ct\z&Bir&cttfim&v*>*. & %$:m&-tz>tz$> 
^■fti8ft*ftdtrct*<^A»t)fc. £ £ , RuO:, & ft ;u r- - * a , & ;u 
coeitsiciiSfflotisttfteftHtfiirf-OAitii. - eib^^ 

> (Ti02) , -f »J V V A (I r) Stf/Xii^xa^A (Os) T & £ L T 

t> d: o . c n e © » fi tt . it«s!i»ft^3xhti«**oititait , '<<« 

ftfTttffico&^ia, 5 ^oxD^t^^f t^s. : n ^ w ia f c ii , - & 
ii/ x - /, /i^ * ii r h . - <n & bh en ttr ^ *. m -tr * y . s ^ n v -H- -f 7* co 
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* H A t> & o Ac A ft < . £ x <D tt 14 I* * * M (C 0c ft ic a * £ . C © C <h « . jg 

> * (ink) j ic fc * . :0^i§i:EK-r^cte»i:, c n iz & & & & t )l> 9- 

-^A&R©a*&t)$ofct)<o>&«s*nTt^-5. & ^ # €> , a & <z> ji, x - 

A £#Taff*LH 6 0 / 4 0 H 0/6 0©HT*V:tU^in' 

^ 3 . & & CD tt fig . 6 0%coa&£4 0%OJUx-^A<0££ 

1 0 0 XO^f-^ACft^ &® 

tc ft t r * • 

«6w*inift*c:oJitSJD-r*cticj:0, ft £ & # t £ » £ C 05 « & # 
»&*J©<t0ft«^»StBft-r«Ct^^€f<5. 38 H * ■£> , C <fl 0* ft fill £ 

7/ - KTS^ftgltlll, CH,OH + H,O^C02+ H * + e ; T * * . * 
t!Cck0COK«$S(|t5t#At^2>. £ O # ft . «^£3l£tULT. -r 

* 9 j - * \* , ia^4^(D®^ teg^ns 

^SiltT, M=C-OH ( M te > PttAc«iScO&JR^<hO«jK) + 3 
H ' £ & -f * . x - ? A fct , * O # x (HOH) ^e****R|LT, M - 
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o h & $ j* -f a . cnecoa®ic^^t)Coii, * n t , co : +6H+6e <t 
Lt»r;i:a*&b*n4. h ' < :/ □ h > ) « . 7 / — H 1 1 S l , to r / 

t> n £ . 

^OJi'S^ftacottfl^BfJtLfc. I6ti, C - H # > H c 
8?g§-f3;:<h<Z)T£5, /t 7 v A . * > ^ X 7" > , □ V 2 A , ft , Zl /\ )), h * 

Rtf - y tr )\, & £ . Q&V><XW®Z%&Ltz. ^ U 7 x > ( M o O , ) , - * t* 

9 A < N b , O 5 ) . v ;U n - ^ A ( Z r O , ) , & ^ D v ^ A (Rh) t>. H - 
OH«:S«LtM-OHl:t5ttS^tU9-Cft5. L fc ^ o T , <E> £ & 

h> £ t> Ac h <D \t , fi«P)&:ftfejKr*5. H-0-H*>Hft*«"r*«P*L^«k 

4K IC « , R u , T i . O s . I r , C r . Stf/XliMn^*tf^ns. 

. 56 # 6 tt . < 'J y n ^ i I f z n I: fij f: ^ < (D f| it H L T l ^ : ^ 1 

ft l Ac „ Lfc*o t. e & , JUT-^^A&^-r 

'J yDAtfij»B:T 5 0 - 2 5 - 2 5 T I ^ U t f; t) 0 « ffl I T . Z ti 

fi . 46 H s I r C I , • H : O £ ± IS II 32 ft L Ac g W <D « « IC , 5 0 - 2 5 - 2 5 
(Pt-Ru-I r) O«Sttf5©l:aifcfiTSlI0t5. 
* Ac , C^ftfeili, tO*ftl^f-!)At«)llt. *C5*<a<Ci* 
# o Ac . 

« ft # * tf 6 *l * . ftftA c c£5F$'>7;U:3*^F^3 1 *>7h*~>K> fclAtf^ 

. ; n a o t , a4-^f = 9A-TiO!o*»Bft«ft#*»«T«, * 

nt)50-25-25 (Pt-Ru-TiO:)0>a$1M;:«rt&tlTfri*. 

: OsC I * • 6H : o<tLTtfi£#M:&fin$ft. : n i: 
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& ^ x h % m u ft & & * tz *> z t\ z z t w n m l tz . 

e <d tt h ii , 7 / - k c ft w 6 n & » n tf & 6 ft ^ . c <o « n z ft » -5 ic u . a 

%*ft(D®th ( £ □ 7s * - A* - ) 11, C<D«»*»C£^T»*(6Ta)IKH-(?* 

k * 7/-Ksaoft»*iB*cfic:*. * * / - ;n* , 7/-K£S0&ttT* 
I S S 7 t > y 'j . b . *LT*y-H*iit«. * * / - jh* . * y - H t 

. 03 W & « , - a-3-^ffl-3.-3-^r&-tf-K7^ — a - 5 0 0 SSO T 
o r a y ft ^ 6 A I 1? ^ T G P H - 0 9 0 A-#>^ L ri> L ft 

c: to ^ - a - at , ^-r^^ic^^s^fT^T, . ^o#ft£&g-t<5. c 

O ffi ffl g \Z ii , ft6 0%<D©&<Z)DuPon t tt O f ^ 7 D > 3 0 J 
ffl "f £ . 

* , c g> ^ - a - « , > AW>y-<ts&L/tc:twn<o*~#>7r<A- 
*:t^T«ft^B2t»i:*«^:t*»«f*u». 09 x . t m m o * o ft ffi 
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7 ; - h 7 t > yj li , ^-^>^-/^-o^-x±icfB^*r^> 0 r ^ - ^ > 
^ - /t - it X 7 □ > ft <* *i , rniif7P>€UiAt^^^^it^:<h^i^ 

Rftfcta&ntf**;: <h £ a ffi L fc . 

Z <7) * - /t - It , ■Btt-p««£EA c »«« f . * a R 7? & H ft £ « 5 . C <0 est 
» ft A* 7 > 7s it , ^-/^-^iiailiflM1-|)C<!:l:<l:0 ! brcb$nSo 

* *r a # ic , f 7 d > 3 o 0 i 7 ji/ y 3 > $ $ r i /i it n a /i e & i » . & i 7 

. 1 ^7A^(!:^*(: 1 y7Af^^r7D>3 O^illD-ri). 1 HA(Df 7 
P>30©60ii%li, 100ml^fc 0 60^^A(O7 L 7D>{C+8^T^). 
C O tt » ft . MAtf#7Xm©«fc3ftj^ft«Bfc:ttA-rs. - /t- 

it , icL*ii€r*Tii»*n*. 

& m , * Ac it w b a> \z m n % * -e , <o s m + ic # - * > ^ - a - $ g -r x g ic 

*t * T * . ffl**«0*©*-/t-£»*Lftt>.fc'5fc:b 
ft $ . tf>t7H6ffl^TS**>6«0flif. L rt> L ft rt< 5 , t 1 7 □ > <£> ft R 
± , e > t 7 h ^ f O f 7 p > & ^ o (t , «#<D»*#*J5-lcfc*. - 

<&*i«6tt£«/MHK-r*fc««>i;:. x 7 d > □ - hstifci;>t y h a< « $ n * 
• *-*>^-/t-it, ^ftTicffiiitT^^^nr, i§«<7)©^ftDsaj^tt^. 
f 7D>i7jk7 3 ><ogB8*tttti:<tO ( f0tt8^t,L^7X8Bl:« 

o. * 3 l ft n -e . *-/t-«»7i:>:/y£H3c^3nfcj:?(cj&fifc-rs. 
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± K « 6 ft T l> ft . C©a»Lfc9-ft-li. 2 t 7 h O ■ J? L T 8 ft J * * 
2 0 2 R{/ 2 0 4 ^l^tf5, x7D>igM^fflSSftfctffrO<0*-#>'<-- 

7 < + - v h ft . c ft 6 o it \t m » t \t ft i> tit , * - - <h |$ m -r ft s fg # ,jx 

£ ft , ^-ft-l^Si^^^^^^O^-CtftC^it^. 7 < ^ - 
IC * > £ 2 0 6 #»a4tlT* 0 , - /t-#9-f+-C*C!>ftS£ 

|Slo4fil:BoT8*L4^J;5l:l. . f n I: J; ^> T S i I ^ $ e> I: /Jn ? < 
L T l> ft . 

®3*C7F$ftfc^-^-KjS7ir>y«Jtt, #UT7 OtO^-y>o^M 
Wr 18 A ft 6 ft ft . fflg£fTofc;&-#>'< - ft««*CxYyxa.^6ft 
0 ft L , #7Xgg§tf)*'\Aftft. 

r , c:fte>^3 6ot:cD^-y>iprtr*i^rBi^^rft.jg^(c$as$ftAc^- 
- /t - « , c©ftaie*«T5xatt*tiaiiDUr^ft; s 6 jc - » « ic s ? <t , 
Il©«lD^3-2 o x©mt*ntf, » « If €T ft *. c 0 * - /t - \t , + # ft © 
8**asnfc*»if5*. & if / x \* z 5£-*-/t-©»g&fT5#B#*ftai£ 

»**tr«fcl»*ft»ft»*L^tt**-t)c:cfc:R*-rft. T ft to 5 . a tt & 

*-*>^-/t-#»tffl^Tfe<fe^L, ^fcflrsttsjftjaa^ttsft^r^n 
ft^-*>^-/x--$:^trteo^-^>^-/^~$:ffl^T s bJ:^. C £> IS *E 09 it 
» * tt , ISlcK^lfcS^il/f-^Attfit&iWPI^S^LtO, & ft 

u <a <d ft e * <o s & jw , & o- tetoiz\*M&tt®£&mttn*:m£i,rzK)?z> 

& L t* # ft £ h . ^)l.7iUn7jU>i![ ( * 7 ^ * > ) if7D>w^ Dfi 
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8 3l:ifRLf:6 OliXOf 7D>i*ODu P o n t li(DT - 3 Oig^i 

* Wi MT Z> . 8 l»T , CftSttT^oVflDS^D&^fcigft-ra. » u < « , 

. 4^7A0K^>*l:iHA©f7D>3OOiffiiUnf;12fiS/t 
-t>h^i^^§^tRf7D>3 0g®^$g3^t^. 1 £ (0 1 2 I i ^ 0 
r7D/i§| 3 5 0 mgl;. 3 0 0 m g © fili < t > * ^ i 1)0 t 5 . : 0 i C 1 
4 

4mg<z>eArt,x-*Afcs&-r*. &eft£rg£&£, * n -c rgsflu t 
l'x vt v <» a & &is & m ^ x m $ ? z . & & ?g £ i* . 

. e 4 » b f *s ^ & & n j ana. 

1 i$ L J: 9 l: . 7 L 7D>££-fS£^x~r>A£ig£LT, • 1 5 M S % <£> 
^ , t7^>$iJD'r§:<i:^T^)il^ » W * 6 tt . t>L^7-r*>7^«ffl 

SdtfcjiaiLfc. L fc # o T , C<D««s<DJBJ!=liR#T. M g T & 3 . ^1 CD i$ 

* T , 5lI%Wt7^>0. 7 2 ^ 7 A $ IT P f > I: A tl , b o - S * & » 
S £ 4 # R3 ft 5 . J: 0 - 16 « I: f 5 t , SBt59S(0 1 ?*t>f / - 

fc 0 . *5li«l:flmgOt7U>£8lDt5*S^*5. ±iE<0-*-:7-<;*->G> 

ffi t> £ fc . «Atf»»$i^ 6 5 2mlfc , lt8lBt5:(!:i:J:oTjEIfSC(!: 

* X # £ . 

cio&g£fTo£. X7'J-tt«)16«)«fl3J<4itt4. * ic . : » x 7 U - 

1* tf> & & ft £ , *-#>^-/t-l;:»*-r*. Stiili, £<o£&(7)?*><0 

a ft «t e , ^-*>^-/t-/\'.y^>y±{c-eott^^^ac<i:T^a. c n £ 

ffi * "T * £ & iz \t . 7 £ y <0 0> * $ ft 7 7 -> *< « H £ ft * . ttfl©±*Lfc«F 

* L l» 1 11 . 5lffi^Or7D>f^-#>^-/^W2<>fx2O5 : H'0 
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raT2»-5#<o««p§ra£&tta^*T*o. * it & & is i* s & * * ft c & « 

3 0 ^(Ogig^, *©7/-K£fi$K 1/XlJDIj L ft < r ft e ft i> . c 
fc T * £ . 

h > & bs - ::ce« Lfc»* Li»»8tt, 7 -f * > i i i r 

3£ "C € 5 . 

«F*LH|ll6»«tt, DuPon ttt^6Af*rf5t7-<t>l 1 7 ffl H 

tfet c <a w a * , £ r , aaft*€rst«»fr*. @^ft*££ici-sc 
* * . * r a a ic % *7**>*ia«ft**s«*T&i»**. s % o a k ft * 
^n«c±oT.KftRr«ft*«Ti«*^**sn*. 
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C0>J:3K:»Ba<Ba*ifcBfc. *l:«8i8«l + 'CS»tS. 1 * ;U © « ffi ig 
ft £ , SllS(018tJ^88$n/;ACS^I/-H(08e^SRt5:i:l;<i:^ 
tBBti. ACS?l/-Mfili, 5OppmJ;Q4>ftt>B0)ftB7ffittLft> 
U T' l^i ^ O f H . CI CD 11 £ 1 ^JUOttK^Tfi 1 0 OtTtSti: t 

«a @ $ ft t « m £ . ^i:sji'ft>*4 j r90'vi oottao^rBiitits. 

^- © * £ & T , C©«*Ig££S£3®«0jELTB©*«fl^±tf*. 

s>tt<oj » » t ft * . © b « . ssftajBafcfxSjflatfT***-?. & it 
3ftfc«srt©T&<*>5McAftT«£F*ra. 

^ V - H i g£ . * V - F tt , V - Fffl«HO^ii3-r^:tl: 

<fc o t $ -r 3 , * y - H ffl M $ < > Z \t s ft £ L < li . «J»ftSfti?**^, 

1 (O O n ffl : i ^ I'! U , * C <D W m S <C gB L Ac J: o lc ft!l © M tt 
tt**f>*C«£LT<bcfcH. 2 5 0mgcoe^^^^, 3 7 - l/2mg©7 
7 □ > £ ^ 0 . 5^^A<07K(h?g^-r^o CCDjg£#3£5frPn t ii : i&#lJIL, 5 

-ft CI ft (C £ o T , 2X2-f>3 1 ©*7--tf>'<-/1-)f£K8T 

SO(C+»ft»fi*^*-rs. T o r a y 7" 7 D 

s . L*»u*e, » * t < « . c: © « n ii . i i l <k ^ i; f 7 □ > it t s . 

* H "C , 5XOf7D>S48Lfc^-/t-*»fitt*l8^H<. « ^ T , % 

3 0 OtT 1 BBlBftL t. x7n>&T£&fc§1-£. ^ © & T , 

»«-f>^f<D^-/t-l:J:iSL]ttii0l:a*T5:tl:J:0, 4 m g / c 
m7gOPTT^0ttfi^88t5. :^^-;t-(0r7D>§flli, 3 - 

2 0 %0 folt g t) o T ^) J: ^ ^ , 5X#»H^. 

X /t y ^ IJ > 

d © X /t -v * ff$ Bt |, A 3> fS & I* . spBRtt^^f^TSB^ L t ffl U 5 HI n IC R ^ n 
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* 7 - H * « tt , 0:+ H + e'-*<hH?£££fTO. d <o o , « . s & 

£:frLT£ *y-Kftffi£^J*T*fc'a<O;i<0ft8tt«tt. 18 A « 

«ffl(On-F064U^Ttei^ :nii, Johnson-Matt he 

0 2 0 - 3 0 ^^0:06^, 0. l-ia^D>(D^^<D^t$T-e<Dm 

s ic a * *r s . 

e a © y - x « , H#n!xHtt©tt»T**. * o « 

8 £ . 1 ^ l f: <fc ^ c I i« i I i: x /r;^ t 5 . a ft & * £ , if 7iR; 

* ffl ^ T ff -3 

* - * > ^ - - ± (c x v $ r * . 

S ft tt . I 4 l; S ,^ $ n f; x X f A ^ ffl t ^ T W <k ^ l: X /r^ t 4 . & *g 
T t> S . Z <D * - y y b \$ * t-^254l:J:^Tl0&P8lfl(5l61-^ < );^|; 

a o t z . LuttBc^ntt, Hop tft»i».6P t ( 

X /t y * L , Al&£S2 6 2 ^£7;l/^-*A£X/X'y*-f£. 2 0 0 # ;U h 
ffi T , 6 ft 0 . 2 3 a m p s "C , ^ Ac 7 - ^ A li 0 . I 5 a m p s T X 

/t y * * n * . z: r> 0 m ft s it , ^^^oAcsa^^^^e^-y^h^r^^^ 
« . » 3 0 5 ij h >v r * * . 1 * l & 6 . sa^^-rxcoe^^^fitr^fc^ 

!Cftfc*7;U:rf><0«flE*ffiH 7s 9\ y 9 V > 9 \% % ft 8 # ffl 
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o * 

i 7 f > iM I: g i t 5 : t I: J: o T i 7 ? > y ^ ffi c> T ft ft « ft (c 

a a f s . 

- ^@£7k&{b*'J*A (KOH) T^^f^CtlUoT. 7iK-HSf 

ft » S -f * . : ti t: J: o t , **££?l!ta>e*#w»L&a-#>'<-/t-/t 

* ©ttiic/Eom^fcsiBtfa*. » w # « . p t - a i tt»«Dtts*<*t>& 

:tHHSL^. £ <D 58 , IV. t> It ■ (=3-x^>y) ft & ft L , # £ L < 
. f tl li 0 . 1 tt^n<fc9»t>tt&T*-3T, 0 . 2m 

g & c m ! £ 0 . 5 m g & c m ; tf) Pel T & 3 „ 

n b o w ft # , 1 1 i 7 t > y j ( r m e a j ) i- m & a t b n -5 . 

M E A CD fig fiK 

^ & & El ft , CP|©5M i \ m . 12<>^X12<>^(0^^>^<;U 
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4 6tt*r±»*i*-s#. i 4 o-i 5 o t ®ia« mirto^f n«)iaST t>a 
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-«:§Sl;t,t5. ffi 73 7 D - \t , g»«lCU73/X^6 1 2 I: <fc o T S It A *1 
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K IW "T * ffi B ft B * li , /W7U-h<BJP*"e*a. 
B8i:ii:©jn©)i2o*ili«c)/w^u-h#*snTi^. 
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C <Z> -t > tM4 . B 1 0 CSS nfc«»LftB»«|(it«^5 ( P t - R u 7 y 

- k i o o 2 i4 , i-y^^>mmnioo4^m^Lr^o, * <d mmmt p t 
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( 41 ) 11-510311 

4 . :oJS08!Bt5li, $ £ ic , 7 ^ 7 ^ l: I t u /j: t\ 7 ^ n - f $ ffl u t 
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i 



( 43 ) 11-510311 

4 - )V K 1 7 0 0 I* , Bl||fl)f|Sl704fl)*V-Hll702l:SLfcS 
»©7D-7-f-;UK"r**. f©7/-F«l 7 0 6 li . g 2 0 ^ ^ / - Jl. 0 

7 □ - 7 -r - ji, h i 7 o 8 c S L t ^ s . **/-JM*;t*/-^«APi 7 i 

O^bffiAL. ofiitini 7 1 2 J; 9 ift tti T £ . £ £ , C«^/-)K07D-7 
-f — H 11 . ^20)/W^-7^»il 7 1 6 tf) 7 y - K M 1 7 1 4 IC B L T H * 

. :©S2(o/t<*-7«»i 7 i 6 © * y - F « i 7 2 0 ii, sa^sn^n 

<07D-7-f-JUH©»»l 7 2 2 CILT^S. 




( 44 ) 



11-510311 




( 45 ) 



11-510311 



(S3) 




( 46 ) fcgsp 11-510311 

[04] 



260 




< 47 ) 11-510311 

[05] 

® 5 




602 



( 48 ) 11-510311 

I® 7 ) 




( 50 ) 



1 1 - 5 1 0 3 1*1 




( 51 ) 



SS¥ 11-510311 



t m 1 o ] 



10 



1004 




1016 



[iaii] 



11 



ML 




[0121 



S1 12 



J 



( 52 ) 



¥11-510311 



t ® m m g m & ] 

INTERNATIONAL SEARCH REPORT 



lnfcXMtjDfuJ appicatioa No. 

PCmjS96Vl*731 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) :H01M 4/92, 8/10 

U3CL AZtrSO. 42; 502/101 
Aeerajpg to lnlcnutional frtaat CUni fritim (IPC) or to both national ctaoificatam md IPC 



B. FIELDS SEARCHED 



Mkimum documenUlipa Kerchod (claw iScrtao ayatan followed by Utiwficitkm ■ymboh) _ 
U.S. : 429/30.39, 42; 427'1 IS: 502/101 



DcK^mcnUiiaaacarohed other timai 



ooWowsoUtion to tho extent tfaa audi doou»flUa»iadwi«dui ihoficOdb tcmbcd 



acerce (nunc of data bate tod. «te picta^fe. touch tenro wed) 



Ekrtronk date baac cooiuUed durinc the I 
ORBIT Derwent Wbdd Patent Index 
Search Terms: pt, ptatinum # ru, ruthena»n, W3-e04b/mc (Derwent Manual Code for i uei ce« electrodes) 



C DOCUMENTS CO MS I DEHRD TO *E BEI^VANT 



Citation of document, with Indication, wbene appropriate, of the relevant passives 



US 5,225,391 A (STONEKART et dl) 06 July 1993, col. 2 r 
lines 7-25. 

US 5,294,580 A (DUFNERJ 1 5 March 1994, col. 2, fines 1 5- 
48. 

US 5,013.618 A (LUCZAK) 07 May 1991, col. 2. lines 13- 
39. 

US 4,350,608 A (GESTAUTJ 21 September 1982, coL 6, 
lines 11-27, col. 9, lines 8-11. 

US 5,294.232 A (SAKAIRI et all 15 March 1994, col. 4, 
lines 12-29. 

US 4,766,043 A (SHIROGAMI et al) 23 August 1988, fig. 2, 
col. 3, line 67-col. 4, fine 16. 



Relevant to cJa*n No. 



11-14 
11-14 
11-14 
15-17 
32-34 
37-40 



"x) Farther documents arc bud in the t 



i of Box C. Q Sec patent hufiy annex. 



to la or 



dDflafaf *» f «dchI «** «re« art«Uct b a* 



*0* 



aa-frtartf aMweaot wMoa 
4M» «f aoofl 



priority da* ckamd 



e> anna* 
icoBwapnearwct4 

abwcfteaBopMcaa 



Dace or the actual conplodoa of (be 
10 MARCH 1997 



la t i 'flwri oad teerch 



Date of mailtec ottoe tamtional Kerch report 

£fiAPR1997 



Name end mailing address of ue ISA/US 

OodkttmMrof P*fcot»ai " 
Box PCT 

WaafciAatco. D.C. 20231 
FterimBc No, (7031 305-3230 



J. KALAJVT 



Authorized officer 
TckpeeeeNe. 003)308^)433 



Pdrw PCT/MA/210 (second ahoctXJuJy 1992** 



( S3 ) 



8$? 11-510311 



INTERNATIONAL SEARCH REPORT 



International application Ho. 
PCTAJS96/ 19731 



C (Contfauatien). DOCUMENTS CONSIDERED TO BE RELEVANT 



Caugoiy* 



Ciuiionof 



with in d ic a ti o n , where a pp ro pri ate, of the relevant paaaagea 



Relevant to claim No. 



A 
A 

A,P 



US 4.395,322 A (HARRIS) 26 July 1983, col. 1, lines 34-46. 

US 5,415.888 A (BANERJEE ct al) 16 May 1995, col. 4, lines 
36-58. 

US 5.561,000 A CD ERVEN et al) 01 October 1996, col. 2, lines 
45-60. 

JP 2-51,865 A (MATSUSHITA) 21 February 1990, abstract, lines 
1-8. 



29-31 
18-28 

18-28 
1-2 



Form PCT/ISA/210 (aKXiauatkra of second iheetWulr 



7D > h^-i^omz 



E P ( A T , BE. CH, DE, 
DK. ES, FI. FR, GB. GR, IE. IT. L 
U. MC. NL. PT. SE). O A ( B F, BJ. CF 
. CG. CI. CM. GA. GN. ML. MR. NE. 
SN. TD. TO, A P (K E , LS. MW. SD. S 
Z. UG). U A ( A M . A2. BY. KG. KZ. MD 
. RU. TJ. TM). AL. AM. AT. AU. AZ 
. BA, BB. BG, BR. BY. CA. CH. CN. 
CU. CZ. DE. DK. EE. ES. FI. GB. G 
E . HU. IL. IS. JP. KE. KG. KP. KR 
. KZ, LC. LK. LR. LS. LT. LU. LV. 
MD. MG. MK. MN. MW. MX. NO. NZ. P 
L. PT. RO. RU. SD. SE. SG, SI. SK 
. TJ. TM. TR. TT. UA. UG. US. UZ, 
VN 

7*Uft£m@ 91316 ^U7tJl.Z7 
a— 5328 *>/t — 33 
7*'J#£*S 91001 Jli)7*)\,~7 
U-h 2 12 

7*ViJ&lkm 90031 #U7*;u-7 
2206 

7/'J#£*B 91108 *U7*;U-7 

w t>v«jy a^v^F^y 1420 

<7»5E9I* ^>H7- 7>K*- 

7*'J££#S g||08 *>J7*^r7 
.« 1t>T'J/ ^'JVXO-F 616 
(72)^^# AJU/t-K yi7^ H 

7*U*£*a 91106 #'J7*;U~7 

;UA-h 1000 ^- >/^ — 304 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

Qj IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



